HAY-n-2005 WED 04:03 PM WORKMAN NYDEGGER 



FAX NO. 8013281707 



P. 29/68 



(ID INTEHNATIONAl. AmiCATlON PUBl.lSHEl) UNDER THE PATENT COOPEHATION TREATY (FCT) 



(19) World Inlcllcciusil Properly OrganJ^^O" 
International Bureau 

(43) Intemmlonal Publication mte 
3 January 2003 (03.0ia003) 





imiiiii 




PCX 



(10) lolcmationol PublicaUoo Number 

WO 03/000216 Al 



(51) IiiteriiiillodalPBlcotCtofslficaiion': A61K7/I6 
(11) loterHfl lioiial AppUcntlon Number: PCr/KR02/01 1 89 
(22) Iiil«in*«to«I FiliPS Oilie; 1\ Juiw J002 (21.06.2002) 
(25) rningl^jneungc: Kmc:tn 
(20 PubUcatiun Lnrtfiuage! English 



(30) PHorUy Data: 
2001/36021 
200I/3W7 



23 June 2001 (23J06.2Q01) KR 
4 July 2001 (04.07^001 ) KR 



(71) A|H»1J«*«*J LG HOUSEHOLD * HEALTTI CARK 
LTD. IKR/KRl; 20, Youldo-^g* Yogngtlcungpo-fiu, 
Seoul 150 010 (KR). 

(12) iDvrntDr^i KJM» Ji-Young; 1-303 W APT, Dwy- 
ong-dong, Yoosajng-go, T^usjoon 305-340 (KR). KIMi 
Jonfi^lo; 2-3W IJG APT, Doiyong-doag, Yoosmig-gu, 
Dutijeon 305-340 (KR), CHANG. Swg-Youo; 210-10O4 
Expo APT, Jconmln-ttwig. Yoowng-gu, I>acjcon 303-761 
(KR). YUN, Sel-Yoang; 922-903 Mokdong APT, 
Y4ngcheon'Su» Seoul 138-050 (KR). 

(74) Agenl; I-EE, Bynng^iyun; RM. 70S, Kcw Scsuul BWg., 
82H.8 YcokSAm-dong, Kaogiwro-gUi Scov\ 135-080 (KR). 



^81) rk^icoatcd Slotes (nathn^tl): A12» AO, Al., AM, AT, AO, 
AZ,BA,BB.BG.BR,nYBZ,CA,ar,CN,a>.CR.CU. 

CZ, Da T>K, DM, OZ, LC, Fn, HS, GB, OD. GE. GH. 
OM. ITR, lai, ir>, IL, IN. IS, JP, Kll, KG, KP. KZ, LC I .K, 
LR LS, LT. T-U, LV, MA. MD, MO. MK. MN, MW, MX, 
MZ. NO. NZ. OM. ni, Pl^ PT. RO. RU, SO, SW, SO. SI. 
SK. SU TJ. TM, TN. TR. TT, TZ. UA. 00, UZ, VN, YU, 
ZA, /M, 7W. 

(84> Dcslgoated States (regi6rtat;t ARIPO paii:nt (GH. GM, 
Kfi. T^S. MW, MZ. SU. ST.. S'A T7. UG. /M, ZW), 
nunsian patent (AM, AZ, BY. KG. KZ. MIJ. RU, TJ. I MX 
noiopcan palenl (AT. BK, CK, CY. DR. DK, l£S. FJ, FR. 
GB. OR. 112, ir, I-U, MC NL, Ki'. Sn, TR), OM*I patent 
(BF. BJ, CP, CO, a, CM. GA. ON, GQ. (iW. ML, MR, 
NB, SN. TD, TG). 

Published: 

— with inlcrnational search report 

— i^on the expiration ofOve time limttfir amendit^ tfw 
chinu and to be rtpublished in the mf^nt. ^ receipt of 
pmtiufmettts 

For two'htter codes and other abbreviations, refer to the ''Outd- 
ance i^otes on Codes aadAbbrevioiions" appearing at the besfn* 
ttlng of each regular issue of the PCT Gmite, 



< 

rH 



(54) IKKi: MinJIVUilAVnHEDPAIClinSFORTllIfni WltnENlNG 



5 (57) AUsirttu TI.C pruscil fav^-nlion rc)»lci a <lty (ypc paiuh fur icdh whitening wlh muIOplc-by'--™! suuciim: of ftree or i.»rc 
laves. Moiw partfcularly. in d)o diy lype paieh. a eunwei adhenlvB layer contains no pctoxUlo anil ooiaprMcs ^ hyJ~j*ilic glaw 

O nyw comprises peroxWc a« n iccih wWwnlng fljcni. and a basking lay« is Impctmcahlc lo warcr dri; typo patcl, of «»« present 
KoX ;i ,nre.-ior Uxll. whitening ctTcct anJ nn cxccllonl sliihilily of pcnixidc in lh<: paid, ol a high UMt.pon«.in. rincc the 
pcMxidO'CcwL^iiiMie layer is covctuJ wiilt and prutixiud by other bycn. 



PAGE 29166 ' RCVD AT S1 112005 5:57:34 PM (Eastern Daylight Time] ' SVR:USPT0-EFXRF-1/5 ' DNIS:872930$ ' CSID:8013281707 * DURATION (iniMS):1M2 



HAY- 11-2005 WED 04:03 PM WORKMAN NYDEGGER FAX NO. 8013281707 P. 30/68 



PCr/KR02/01I»!> 

wo 03/000210 



MULITPLE-LAYERED PATCHES FOR TBETH WHITENING 



Technical Field 

The present invention relates to a dry type patch that removes stoins of teeth 
5 and ^tenfl teeth only through attachmeut to the teeth. More particularly, it relates 
to a diy type patch comprisuig a peroxide, known as an excellent teeth whitening 
agcnl, which is capable of remaining in the attached site for a desired period of time, 
thereby achieving a tcefliwhitenhig effect iu a short period of time. In particular. . 

tho dry type patch of the present mvention consists of ronlU-layer structure having 
10 three or more layers, which has excellent adhesive stiengdi and peel-off property, 
and is thereby bctag convenient to use. Further, it has good stability at a high 
temperature and good ability to maintam shape during storage, which makes it 
comfoitabte to carry. In addition, due to tho dry nature of tt»e patch, the penwdde- 
containine layer does not stick to the user's hands or face during the process of its 
15 attachment to the Ucflt Rirther, since Ihepatch comprises Ihrce or more layers, the 
poroxide-cootainhig layer is covered witli and protected by other layers, which 
impraves ils safety to human tissue. 

Hackgjround Art 

20 As people's interest in whitening their teeth mcreases. a number of 

loolhpaslfis having teedi whitening effect have become oommerciaUy available. 
However, even though the toothpaste contams a teeth whitening agent having good 
performance, it is hard to achieve significant whitening effect in a short period of 
time by brushing teeth with only 1 to 3 minutes of contact lime between teeth and 

25 tootfq>asto. 

Recently, in order to solve the above problems, a number of patent 
applioalions related thereto have been filed and teeth whitening products of various 
fonnulations have appeared on the market 
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For example, in the case of professional wWicnfaig gel. a «lentist 
manufactures an individuaUzed mouth tray, which precisely fits the teeth of the 
patient. The patient applies the whitening gel in a prescribed amount to inner walls 
and trough of the tray following instructions at home. Therefore, this whitening 
S method has disadvantages in Ksrms of convenience and cost Furthermore, this 
raelhod may present problems with safely and comfort, since the surplus peroxide 
gel and ihe mouth tray itself may cause irritaUon or damage to the gums or oral 
cavity. 

In order to solve these problems, Japanese Patent No. 10,017.448, assigned 
10 to Lion Corp. discloses a sheet-shaped oral plaster, which comprises a teeth adhesive 
layer and supporting layer. A whitening agent used in the plaster includes kojic 
acid and derivatives thereof ascoibie add and derivatives thereof, carbamide 
petoxide and tlvs like, among which kojic add and various salts thereof are 
described as being effective. However, ihe above-mentioned whitening agents 
15 have a strong acidity, which may cause irritation to oral cavity. Further, since 
these agents effect whitening at a high acidity, it is difllcult to produce good 
whitening without initalion. When this two-layer patch structure contahis a high 
reactivity material such as a whitening agent, its stability degrades at high 
Itanporatiae even though being stored with a release Hner attached. 
20 US Patent Nos. 5,879,691, 5,891,453 and 5,989,569, and WO 98/55044. 

assigned lo Procter & Gamble, disclose a delivery system for a teeth whitener. 
con^rising a thin, transparent and flexible polyethylene strip having a professional 
whitening gel thereon, wherein the prolfessional whitening gel is pre-coated during 
the maiiufacturing process or appUed to the strip or teeth directly before the 
2 S attachment to tJic teetfii. Since it does not use a mouth tray, fte usage is focilitated 
and improved. Furilier, because the strip is ^ and transparent, its use does not 
present an obstacle to the daily life. However, tlie delivery system disclosed 
therein is a wet type whitening layer constructed by using a teeth whitening 
substance along with a gelling agent, prefei-aWy carbostypdymethylene, obtained 
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ftom B. F. Goodrich Company under the Irade name of Carbopol, water, pH 
adjusting agent and additive earner materials and applying the resultant highly 
viscous gel onto a strip of flexible polyethylene strip. When attaching and wearing 
the system onto teeth, the teeth whitening gd containmg high conceatrarton 
5 peroxide may adhere to and remain on hands, tongue, gunis and the like. That U, 
such wet type gel systems have room for improvement in terms of handUng. 
Further, in the two-layer embodiment consisting of a teeth whitening substance and 
strip, the peroxide stablUty is not sufficiently assured and the whitening effect may 
be diminished when stored at a high temperature or for a long period of lime. 
10 US Patent Nos. 5^10.563 and 5.639,445. assigned to Colgate-PalmoUve 

Company, disclose a denial fonnolation comprising an active component dispersed 
in a polysiloxane polymer composition, available under the trade name of Dow 
Coming 3179 Dihitant Compound by Dow Coming Corporation, which is attached 
to «ie teeto by pressing U against the teeth and gum, and is easily removed from the 
15 teeth. The two-layer emboduncnt has the active wliitenlng component 
encapsulated in the polymer. Therefore, the stability of the active peroxide 
component can be improved to some degree. However, this product has a 
disadvantage in tiiat the active ingredient cannot be easily released ftom the Dilatant 
Cojnpound in a short period of time, and consequently, an extended oonlact time is 
2 0 required to obtain the desired teeth whitciung effect. 

Therefore, there is a need for a dry type teeth whitening patch, which has 
improved peroxide staWlily at hi^ temperature and safety to the human tissue 
during its attachment to the teeth. 

2 5 Disclosure of tbe InvcnUon 

Tlierefore, it is an object of the present invention to provide a dry type teeth 
whitening patch, which provides sufficient contact time betv^^ccn teeOi wiiitemng 
agent and stains on surfaces of teeth, thereby achieving a tccHi whitening effect in a 

f 

shotl period of time. 
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It is anotlier object of the present invenUon to provide a dry type teeth 
whitening patch which is safo when a user removes the patcJi from the release liner 
wilh his hands and fingei^ to attach it to the surfecc of bis teeth, and to provide a 
patch where, when the patch ia hydratfid by moisture on the surface of the teeth, a 
5 contact adhesive layer which does not contain the teeth whitening agent acqaiies 
strong adljesfveness and subscqucntty, an active material reservoir layer hydrates 
and begins to release the whitening agent. 

U ia a still anothte object of the present invention to provide a dry type teedi 
whitening patch which has a good peroxide stabiUty at a high temperature, wherein 
10 Ihe active material reservoir layer conteming peroxide, which is a whitening agent 
having a high reactivity, is protected by a contact adhesive hiycr. 

It is a further object of the present invention to provide a dry type teeth 
whitening patch yAdA has excellent adhedve strength and peel-oif property, and is 
comfortable during use and, thereby is convenient to use. 
15 It is a stiU fiirflicr object of tije present nivention to provide a dry ^ teeth 

whitening patch in which the peroxide-containing layer does not stick to hands or 
iace during fte process of its attachment to ttie teeth and the peroxide-containing 
layer is i»otected by other layers, thoeby benig safe to the human body. 

The above and other objects are accomplished by a dry type teelh whitening 
2 0 • patch of the present mvcntion having multi-layer structure of ihrce ot moro layers 
comprising a contact adhesive layer, an active material reservoir layer and a backixtg 
layer. In v«*ich &o contact adliesive layer contains no toolli whitening agent, the 
contact adhesive layer comprises a hydrophiUc glass polymer as a base polymer so 
that It may have substantial adhesive sttengfli when hydrated by water vpon 
2 S Bttaohment to the teettx while having little or no adhesiveness boforo attachment to 
the teeth and subsequently, the active material, reservoir layer under the contact 
adhesive layer begins to be hydrated nod releases peroxide contained therein as a 
teeth whitening agent, the active material reservoir layer contains a peroxide 
stabilizer along with the peroxide, and the active material res«voir layer is protected 
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by one or more of the conteot adhesive layer and the backing layer, tUuteby 
providing good peroxide stability. 

The present inveirtioft provides ft novel dry iype teeth whitening patch 
comprising peroxide as a teeth whitening agent. In particular, the present invention 
S proA^des ft dry type teefli whitening patch which has a mulli-kycr structure of fl^ 

or more layers comprising a contact adhesive layer which is substantiidly devoid of 
teeth whitening agent and consists essentiaUy of a hydrophilic glass polyaier, an 
acUve material reservoir layer which contains a peioxidc as a teeth whitening agent 
and a backing layer, wherein when the patch is hydrated ia a moist oral cavity the 
10 contact adhesive layer acquires strong adhesive strength and tho active material 
reservoir layer also begins to be dissolved, fiicreby releasing the teeth whitening 
agent. 

The dry type patch according to the present invention is convenient to use 
and, as compared to a conventional w«^ type patch, it is characterized in that tiie 
15 active material docs not stick to the user's sJdn when the patch touches the hands or 
fecc. Sttch advairtago may be accompUsbed by a two-layer patch where it is 
manuftctiired as a dry type patch. However* in the patch having a multi-Iayei 
structure of three or more layers according to the present invention, peroxide does 
not contact the user's skin during the process of its attachment to the tcetli, because 

20 the active material reservoir layer contahaing peroxide is protected by one or more 
layers, Furtiter, the dry type patch accordhig to flie present hivention has cxceUent 
adhesive strength after being hydrated, so that, there is no diffic?ulty in laughing and 
talking, flnd attachment to ttie teeth can be maintained fer an extended period of time 
to aasuro enough contact time between the teeth whitening agent in the patch and 

2 5 stains on the tcelh, fliereby promoting rapid teeth whitening effect. 

The conventional patches for teeth whitcnmg comprising peroxide usually 
have a two-layer structure of an adhesive layer and a backing layer. The adhesive 
layer includes a teeth whitening agent and adhesive material However, highly 
adhesive polymers generaUy used in the adhesive layer are poorly compatible with 
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peroxide. Such problems could bo solved to some degree by constructing the patch 
as a dry type instead of wet type patch and using a polymer compatible with 
peroxide or a peroxide stabilizer. However, there stiU remains a demand for 
improving the peroxide stability at a liigh temperature. The present inventois 
5 provide a novel dry type patch consisting of multi-layer structure of three or more 
layers. 

According to the present invention, there is provided a dry type teeth 
whitening patch consisting of mulU-layer structure of three or more layers 
comprising a contact adhesive layer, an active material reservoir layer and a backing 
1 0 layer- Hie contact adhesive layer contains no teeth whitcnmg agent and comprises 
a hydrophiUo glass polymer. The active material reservoir layer con^rises 
peroxide as a teeth whitening agent and polymers having a good con^atibiUty with 
peroxide. Alternatively, the active material reSMVoir layer comprises a polymer 
which has low compatibiKty with peroxide but enables peroxide to be stable at ft 
X5 high temperature when used with a peroxide stabilizer. Further, the backing layer 
is preferably impermeable to water in a manner similar to conventional two-layer 
patches. In the teeth whitening patch according to the present invention having 
multi-layer stmctore of three or more layers, the active material reservoir layer 
containing peroxide can be protected and the peroxide stability is improved 
2 0 Further, even when a release liner is not provided, the active material reservoir layer 
containing peroxide is not exposed to rhe air, thereby beh>g safe and stable. 

The diy type teeft whitening patch according to the present invention may 

« 

further comptlsG a peroxide activator in the contact adhesive layer, along with a 
protective layer between the contact adhesive layer end the active material reservoir 
25 layer containing peroxide. In this embodiment, peit>xidc does not directly contact 
the peroxide activator in the formulation. It is only when the patch is m use in flie 
oral cavity that the peroxide activator promotes the whitening effect of peroxide to 
accomplish wliitening effect in a short time period. 
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According to the piescnt invention, there is also piovided an embodiment 
wherein the contnct adhesive layer contains no peroxide activator, a second layer 
conlains a peroxide activator optionally along with other whitening agents such as 
papain oi pyrophosphate, a Ihiid layer serves as protective layer, and a fourth 
becomes an active material reservoir 1^ containing peroxide. 

In general, patches wed for medical purpose are divided into two 
categories: a wet type and a dry type. Tb6 wot typo patch is, for example, a 
hydrtgel formulation, or a formulaUon foitncd by applying a gel to a backfaig layer 
or immersing the backing layer in a solution. This type of patch is characterized in 
that the initial state of the formulation is wet since content of water orhumcctant m 
tlw formulatioii is high. Meanwhile, the dry type patch is characterized in that the 
in itial state of the formulation is dry since it is prepared by dry process and tJie water 
Of humectant content in the formulation is low. For deUvering a moisturizer or 
other medicinal components to dry skin, the wet type patch is preferable due to its 
15 Wgb content of water and flexibUity. However, the wcft type patch generally lacks 
adhesive strengtli. 

The wet type patch is manufactured by applying a gel to the backing layer 
or immersing the backfaig layer in a sohition. A consideuible amount of the gel 
layer may easily stick to the user's skin even when it briefly touches the skin during . 

20 attachment to the teeth. Hierefore, the wet type patch is inconvenient to use and 
laclcs safely. Moreover, a medicinal agent or a gel comprising a teeth whitening 
agent may sometimBS pass tbrougb a supporting layer toward the opposite, side 
thereof. Bspecially, vi*en a high concenlfatian of peroxide is coaled with a gel 
contaming a large amount of humectanl, the peroxide may stick to undcsired sites, 

25 such as hands, lips, gums, etc.. ceasing irritation. Further, if the humectant remains 

■ 

on the touguo, the user may have unpleasant feeling. 

Hicrcfore. in order to solve the above-described problems mvolved in ijie 
wet typo patdjcs, the present inventors adopt a dry type patch widi a novel 
formulation. The dry type patch according to flie present invention has advantages 
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in that it has a sufficient odhosive straigth in a moist oral cavity while preventing 
the icelh whitening agent ftom adhering to hands or other places Buch as gums and" 
tongue in the oral cavity, thereby rtducing any unpleasant fceUng whUe being worn 
by the user. 

5 In order to produce such a dry type patch, it is necessary to select a 

polymer, which is able to acquire adhesiveness or slrcagthen its adhesiveness when 
hydraled by a small quantity of water at a desired place while having litUe or no 
adhesiveness in a dry state. Also, the polymer should beghi to release a teeth 
whitening agent upon hydration. The inventors have discovered that hydrophilic 
10 glass polymers have such properties and thus accomplished the present invention by 
en^jloying hydropbiUo glass polymer as a base polymer in a contact adhesive layer. 

Hie active material reservoir layer may contain such hydrophilic polymer 
as used in the contact adhesive layer so that when hydrated by saUva it releases 
peroxide, after the contact adhesive layer is hydrated. Alternatively, the active 
15 material icscrvoir layer may contain such materials that are soluble in water and 
have good adhesiviaicss to the teeth and good compatibiUty with peroxide. Por 
instance, shellac releases an active material contained therein when it is dissolved in 
water. 

As Oie last layer, a backing layer contains water-insoluble and water- 
2 0 impermeable polymer as a fflm former in order to prevent fhe palch ftom stiddng to 
gums or tongue and from defaiming orbeing detached from teeth by saliva. 

The tocA whitening eHect rmy be controlled by adjusting the thickness of 
patch or by varying active higtedlents. Since tiic pateh according to the present 
invention is transparent it is possible for user to observe oxygen bobbles gencxated 
25 by peroxide upon bleaching tecfix or removing stains while wearing the patch, and 
th^eby lo recognize visibly the whitening effect. Also, the pahii strip is 
transparent and not conspicuous upon weming, so that the user's daily life is not 
affected. 
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ITio matrix type patch of the ptcseot invention is intended to be attached not 
to skin or mucous membrane, but to enamel layer of teeth so as to supply a teeth 
whitening agent to a snr&ce of teeth for a sufQcient time to whiten the teeth. The 
principle for providing that the patch is attached to teeth and a whitening agent 
S contained m the matrix is released onto the surface of teeth is described below. 

In the field of txansdennal drug deUvery systems with time lag, there has • 
been suggested a nansdennal formulation using moistare transpired from skin to 
release a dnig when a piedetemuned time passes after its attachment More 
particularly, a barrier impermeable to the dmg is provided between drug reservoir 
10 and skin adhesion suifece in the transdermal formulalion. When the fonnulation is 
attached to skin, the barrier is gradually hydrated by moisloie transpired fiom skin, 
whereby its pMmeaWUty to drug is increased. In this case, a hydrophilic glass 
polymer is used as tlie barrier material. 

The present inveirtors used a hydrophilic glass polyinw in a contact 
15 adhesive layer of a matrix type patch so that the adhesive layer acquires 
adhesiveness or strengthens Its adhesiveness yrtien hydrated by moisture on the teeth 
while having little or no adhesive strength when stored or handled with hands to be 
attached to the teeth. Most of such glass polymers, whwi hydrated, provide 
siifHcicnt adhesive strength to enable the patch to be fixed at the ctmtact site of the 
20 tcclh surface. Thus, according to the present invention, no additional means for 
fixing the paloh to the te^ is required to attain sufficient contact time between the 
whitening agent and teefli, such as a marginal adhesive strip to be folded onto tiie 
back side of teeth. Once the contact adhesive layer is hydrated to have adhesive 
streagfli, the aclive material reservoir layer is subsequentty hydrated and begins to 
25 release a teeth whitening agent. 

The patch of the present invention does not generate significant irritation of 
gums ot skin in the oral cavity even liiough it directly oonlacts with Ihem since it 
contains a small amount of whitening agent. In addition, the patch of the present 
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invention is attachable to teeth only, so that whitening agent is not rdcascd onto 
giuns. 

Thus, the dry type patch according to the present invention provides the 
above fcatuics by comprising mnlU-layer strocture of three or more layers. wheiBin 
5 tJic contact adhesive layer contains a hydrophiUc glass polymer, the active material 
reservoir layer contains peroxide and the baking layer is irapenncable to water. 

For these pmposes, the polymers which can be used in tfie contact adhesive 
layer of Uoe patch accoiding to the prcwsnt invention includes polyalkylvinyl cther- 
maloic acid copolymer (PVM/MA copolymer) such as Gantrez AN 119, AN 139 and 
10 S-97, polyvinyl alcohol, polyacrylic add, Poloxamer (poly(ethylene oxide> 
poly(propyleiie 03dde)-poly(ethylene oxide) triblock copolymer) 407 (Pluronio). 
polyvinyl pyirolidone-vlnyl acetate copolymer (PVPA^A copolymer) such as 
Luviskol VA and Ptosdone S PVPA^A, polyethylene oxide (Polyox), polyvinyl 
pynolidone (PVP. K-15~K-120), Polyquatemium-li (Gafquat 755N), 
15 Polyquatcmium-39 (Merquat plus 3330), carboxypolymethyleno (CarbopoIX 
hydroxypropylmcthyl celhiloso, hydroxyethyl cellulose, hydroxypropyl cellulose, 
gelatin and alginate salt sudi as sodium al^nate. The above-described polymers 
can be used alone or in mixtarea thereof. Solvents for these polymers include 
wsOer, cdiauol or mixtures dieieof Further, other otg^w solvcnte such as ethyl 
2 0 acetate, methylene chloride, isopropyl alcAol, acetonitrilo or mixtures thereof with 
vailed ratios may he also used as a solvent* 

Iho patch to be attached onto teeth should be ncxible enough to be 
deformablc bo that H oonfmms to contours of lecth. Since some polymers have a 
poor flexibility, suitable plasticizers may be added. Polypropylene glycol, 
2 5 glycerin, polyethylene glycol are generally used as the plasticizers. 

For the active material reservoir layer containing peroxide, all the 
hydfophilic polymers which may be used in the contact adhesive layer are preferably 
used. Jn addition, shellac, a polymer used as enteric coating material, which is 
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soluble in water at pH 6 or higher and is compatible wilh peroxide, can be uscd in 

the active material reservoir layer. 

The above-described hydiophilio polymers may be used in the contact 
adlicsive layer or other layers which contain no peroxide, without affecting the 
5 stability of peroxide. Considering the peroxide stoWUly at a high temperature in 
the patch formulatioii, however, a hydrophilic glass Hy^er wiiich is compatible 
with peroxide Is preferably used in the active material reservoir layer containing 
peroxide. 

Hydrophilic glass polymers such as polyvinyl pyrrolidone (PVP, K-IS'-K- 
10 120), polyquaternium-ll, polyquat6rpium-39, polyvinyl pyrrolidone-vinyl acetate 
copolymer (PVPATA copolymer) have good compatibility with perwide and are 
easily soluble in water, cthanol or mixtures Ihereof. They also have a good 
solubilily in organic solvents. Accordingly, pcnudde in the patch can be stabUized 
by using organic solveobs alone or mixed with vrater. for example, by using the 
15 mixture of water and elhanol in the fatio of 9:1 to 0:10, without using a stabilizer 
therefor. Pdycthylenc oxide, which is not soluWe in cdwnol but easily soluble in 
water or other organic solvents, has good compatibility with peroxide. 

Polyvinyl pynolidone (PVP) is the most prcfeired hydrophiKo glass 
polymer to be used in the active material reservoir layer containing peroxide. It is 
a 0 beUeved that the good compatibility of polyvinyl pyrrolidone wilh peroxide results 
ftom the stabilization of peroxide by formation of complexes with polyvinyl 
pyrtolidouB via hydrogen bonding, Araraig the available PVP, K-15~K-120 are 
used, and K-90 (PVP) is preferably used in the patch of &e present tavention. K- 
30 (PVP) is more preferable since Mghw g6l content is desired in the effidenoy 
25 upon producing by casting melhod. Preferably, the PVP has a relatively high 
molecular vwigbt, prcfisrably greater than about 500,000, more preferably greater 
than about 1,000,000. In a prefened embodiment. PVP having a molccwlat weight 
of 1 ,270,000 is used. Further, peroxides ate found to bo compatible with polymas 
iMving quaternary ammonium struclurc, such as polyquatemium. 
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According to the present invention, an organic aolve«a or mixtutcs of water 
and ethanol are used as solveat for adhesive materials. Glass polymcts vAidi are- 
highly compatible with peroxide are typically so hydrophlUo that they cannot be 
iinifoimly coated on the suifece of leleaso liner or other sheet. An organic solvent 
or nuxtares of water and ethanol can solve such problem so as to Cmto a uniform 
sheet layer. When the abovo-mentioned polymers which are highly compatible 
with peroxide are used, sufficient peroxide stabiUty is obtained without using a 
stabilizer in die active material reservoir layer. 

The active material reservoir layer also has plastioizer for the same reason 
10 HS in the contact adhesive layer. Although a suitaible plasUcizw may vary 
according to the polymer used, polypropylene glycol, glycerin, polyethylene glycol 
are generally used. 

When a polymer of low compatibility with peroxide is used in the active 
material reservoir layer, a stabUizer is piefisrably added to ovtsrcorae the expected 

IS problems. A peroxide stabilizer in the fonnnlalion is one or more selected ftomtfie 
group consisting of alltylaryl sulpbooatcs. alkyl sulphonates, alkyl carboxylates. 
alkyldipbenyloxidc disulphonates, a series of Span such as Span 20 (sorbitan 
menolaurate). Span 40 (sorbitan monopahnitatc), Span 60 (sorbitan monostcarate). 
Span 80 (sorbitan roonDolcate) and Span 85 (sorbitan trioleate). POE sorbitan fetty 

20 acid esters (TWEEN), glycerin fetty acid esters, organic acid inonoglyoerides. 
sodium fitcaryl lactates and polysoibates (POE(20) sorbitan monohuralc, POB(20) 
sorbitan monostearate, POE(20) soibitan monooleate, POE(20) sorWian tristearate, 
K>E(20) soilntan trioleate). 

The teeth vtiutming agent contained in the active material reservoir layer 

25 may bo selected from a group consisting of hydrogen peroxide, caibamide peroxide, 
calchmi peroxide, sodium percarbonate, sodium perborate, tetrasodium 
pyrophosphate peroxidate and mixtures fliereof . 

Generally, in the two-layer patch having an adhesive layer containing 
peroxide as a whitening agent and a backing layer, the peroxide content decreases as 
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lime passes when the patch is stored at a temperature of 40 t. AcconUngly. the 
whitening effect of the pat«* in vilio is also observed to be lower, compared to a 
new patch. For a gel typo formulation, loss of peroxide over time is small even 
when excessive polymer is used as a fiha-fbrnung agent and a peroxide stabilizer is 
5 not added. Even when the fonnulation has low peroxide, stabiUty, the desired 
effect can be obtained by using a small amount of cliekiting agent, such as EDTA or ■ 
sodium citrate, known as a common peroxide stabilize. 

In a teeth whitening patch wherein the solvent of the gel layer is evaporated 
to fonn a sheet-shaped patch, when a Etabilizer Is not used in the coropositlom the 
10 peroxide stability is diminished, compared to the gel type formulaUon. It ia also 
observed that tho addition of a chelating agent results in a decrease in the peroxide 
stability of the patch, con5)ared to a patch without a chelating agent Furthermore, 
even when using Dequest phosphonatcs, which are known for their superior 
peroxide stabilizing effitct, suitablo peroxide stabilization cannot be obtained. 
15 As described above, the reason why the peroxide stabiUty in the patch 

differs in accordance with fonnulation type such as gel. Uquid or sheet may be 
explained in a variety of ways. According to U. S. Patent No. 4.320,102. peroxide 
is described as being readily decomposed through a reaction catalyzed by a minimal 
amount of metal contained in the composition. There have been reported data 
20 showimg that the presence of 0.1 mg of iron, 02 mg of copper, O.l wg of magnerfum 
or 0.02 me of chromium per 1 4 of peroxide will lead to deoonq>osition of 
peroxide. A sheet-type patch formed by evaporation of the solvent in a solutloft- 
type or gel-type patch would inchxde a high content of metal on the tiiin sheet of 
patch, further, a shcot-^ patch has a large sutfhce area, wluch allows a high rate 
25 of reaction on the surftce, and also lowers the stabihty of the peroxide. 

The stabilizer used in flio patch according to the present invention is mostly 
surfactant or emulsifier, which is considered to form micelle and produce a 
prcferoblo effect on the peroxide stabilization of the product In practice, it was 
found that when gel is applied thmly over a large surlaoe area, the residual amount 
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Of peroxide decreases over time, while a gel of the same comporiUon. contained in a 
container, is stable at a rdatively Ugh tttnperatnre. 

However, accdriing to iht present invention, it is possible to solve the 
problem assodflted with peroxide stability in the pateh at a high temperature, by 
5 using a dry type patch having multi-layer structure of three or more layers in which 
Oie layer containing peroxide is protected by the other layers. In a dry type patch 
having a two-layer structure, the peroxide stabiUty at a high temperature may be 
improved by usmg a glass polymer having good compatibility with peroxide in ttic 
adhesive layer and by using peroxide stabilizer, when compared to tho wet type 
10 patch. However, the dry type patch having nnilti-laycr structure of three ot more 
layers according to the present invention can achieve even better peroxide staWUty. 

Further, the dry type patch according to the present invention may include a 
polyphosphate as an additional whitening agent along with peroxide in order to 

enhance tiie whitening efifect. 
15 Polyphosphates which can be used in the present invention include one or 

more selected fiom a group consisting of tetrasodium pyrophosphate (TSFP). 
sodtimi acid pyrophosphaUs (SAPP). sodium hexametaphosphate (SHMP). sodium 
tiipolyphosphate (OTP), sodium potassium tripolyphosphate (SKIP). Ictrapotasslum 
pyrophosphate (TKPP), acidic sodium roetapolyphosphatc and acidie sodium 
20 polyphosphate. In general, it is known Oiat polyphosphate may be used effectively 
as a tartar controller in toothpaste to inhibit the fonnation of tartar or to remove 
lartar. Polyphosphate is also known as a good chelating agent to enhance the tecfli 
whilerfng effect to some extent since it can efifectivcly remove stains formed on the 
surface of flie teeth, especially those formed of metal such as iron, calcium, 
25 magnesium, etc derived feom foods or woridng circumstances. It has been found 
that polyphosphate used along with peroxide in the patch according to the present 
invention may inhibit tartar formation and remove tartar by lengthening the contact 
time between teefli and polyphosphate. In practice, it is observed that when 
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attaching the patch of the present invenUon to leeth. surfhw of teeth and gaps 

between tec& get cleaned, 

PolynuOT which can be used in the backing layer of the patch according to 
the present invention include cellulose acetate phthalate, polyvinyl acetate, ethyl 
S cellulose, polymetliyl methaciylatB. methaciyloylcthyl betahi/methaciylate 
copolymer, coimnercially available under the trade name of Yukaformer 
manufactured by Mitsubishi, melhacrylic acid copolymer, such as Eudiagit L 100, 
Budragit L 125, Eudragit L 100-55, Eudragit L 30D-55, aminoalkylinBttiacrylatc 
copolyiuers, such as Eudragit B 100, Eudragit E 125, Eudragit lU. 100, Budiagit RL 
10 30D) or mixtures thereof. In addition, a polymer used as enteric coating niateiial, 
which is not dissolved at pH 6 to 8 in oral cavi^ may be used. 

In addition to the casting process using solvents, sheets of the patch may be 
mamifecturcd by an extrusion process using ihennoplastic polymers. Considering 
the efflcicnoy of manufiujturing process, a thin and flexible sheet, which is insoluble 
15 in water and impermeable to water, made of polyethylene (PB), etlqrlvinyl acetate 
(EVA), cthylvinyl alcohol, polyester or polyurethanc is preferably used as the 
backing layer, since it is possible to omit the manufecUiring process of Ae backing 
layer. 

The backing layer may contain any plasticizcr for the same reason in the ' 
20 contact adhesive layer and the active material reservoir layer. In this case, 
including the plastidzeis described above, such as propylene glycol, glycerin, 
polyethylene glycol. Many khids of plaslicizer can be used dq)cnding op the • 
solvent used. For example, castor oil or hydrogenated castor oil may also be used. » 
Further, upon attaching the patch of the present invention to teeth. In order 
25 to make the teefli visually white, any white pigment may be used in the badcing 
layer* For example, titanium dioxide, talo, hydroxyapatite, zinc oxide, or mixtures 
thereof may be used as the white pigment When these pigments are not 
compatible with peroxide used as whitening agent, surface-treated titanium dioxide 
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may be used. In uddttlon, it is possible to employ pearl material or pigments of a 
variety of colors depending od individual tastes. 

In the teeth whitening patch, which Is diiecUy attached onto leclh in oral 
cavity, tasto or flavor is a very important factor. FWher, unlike toothpaste, it is 

5 removed some time after attachment 10 tcoth. which lowers the fresh feeling with the 
lapse of timo. On the other hand, the patch has Ihc advantage that a specific flavor 
or taste lasts a long time smoe it may be attached for thirty minutes or longer at one 
time, unliko toothpaste normally nsed for one to three minutes. According to the 
present invention, flavor may be added to one or mor© layers of the contact adhesive 

10 layer, the active material reservoir layer and the backing layer. Preferably, the 
flavor is added to the active material reservoir layer containing peroxide 80 as to 
mask the taste of peroxide-containing layer and give flavor to tlie patch. It is also 
preferable for tiie flavor to be added to the water insoluble bacMng layer for a 

sustained faint fingrancc 
15 In accordance with the present invention, such substances as enaymea, 

■ 

particularly dcxtranase or glucose oxidase, which cannot be used in conventional 
toothpaste duo to their instability over time, may be used alone or in a mixture. It 
is also possible to add papain, which is known to have teeth whitening effect. 
Further, when applying the present invention for the treatment of dtoI disease, 

20 triclosan, chlorbexidino. vitamin B or its derivatives, such as, vitamin E acetate as 
well as oxidants, chlorophyll or its derivatives which are effeclive m removing fbul 
breath may be added with the flavor* 

It is known ftat staining due to tetracycline or smokmg, or mtrinsic staining 
requires more lime to be whitened, compared to the staining due to food. Unlike 

2 5 fimlliar toothpaste, it is uncomfortable to attach and remove a teeth whitening patch 
for a long period of time. Accordingly, it is desirable to obtain a whitening effect 
in as short timo pciiod as possible. In order to shorten the lime required for teeth 
wlutcning, a peroxide activator may be used along with peroxide. Since the 
stabilization of reactive pci-oxide in the patch is not easy, it is not preferable tiiat a 
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peroxide activator be added to the layer contaiiiiiig peroxide, llowcvcr. Uic patch 
according to the preseat uivention has a muW-laycr struotnre of three or more layers 
so that the peroxide activator may bo coatained hi other hiyers, such as the contact 
adhesive layer, rather than the active material icseivoir teyer containing peroxide. 
5 Of couise. the present invention is not lestiictwl to the addition of peroxide activator 

only to the contact adhesive layer. 

Any substance known to activate peroxide may be used as the peroxide 
acUvator of the present invention. Metals such as Fe. Fe salts such as ferric 
chloride, Cu. Cu salts, Ca, Ca salte such as calcium hydroxide and caloium acetate, 
10 Mn, Ma salts. Pt, Pt salts, Pd, Pd salts, Ag. Ag salts, manganese gluconate, sodium 
bicarbonate, sodium hydroxide, activated charcoal and combinations thereof may be 

used as the peroidde activator. 

In an embodiment of the patch fbrmulation according to the present 
Invention containing a peroxide activator in tiie contact adhesive layer, tiie contact 

15 adhesive layer contains substantially no peroxide and conq)rises a hydrophiUc glass 
polymer as Ihc primary polymef , thereby having littlo or no adhesive atrength wbcu 
la a pouch during storage. When bydratcd by water upon attachment to the teeth, 
the patch has subsUntial adliesive strength along with the release of the peroxide 
activator, then a barrier layer containing neither peroxide nor peroxide activator is 

2 0 dissolved, and subsequently, an aotivo'matcridl reservoir layer containing peroxide is 
dissolved to release peroxide, which meets with the peroxide activator to accelerate 
its whitening efiect. 

Preferred Embodiments 

25 Preparation examples 

Rxample lAO. Comnarative example 1:6 

»» 

la accordance with tlie compositions described below, the respective 
patch(?s of Examples 1 -1 0 and Comparative Examples 1 -5 are prepared. The layers 
are prepared using conventional extrusion or solvent casting processes. Each 
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solution as indicated below is prepared and coated onto a suilable canler substrate or 
casting dnim to prcpaic layers by solvent casting. TTic solution is dried to fomi a 
film or layer. Preferably, tiie backing layer is cast initially, and the active material 
reservoir layer and adbefiivc layer are subsequently cast Hiereon in sequence. 
Abbicvlations used below have the following meanings, 
TKPP: tctrapotassium pyrophosphate 
SAPP: sodhim acid pyrophosphate 
TSPP: tetrasodhnn pyrophosphate 



5 



10 B xample J, 

Solatio n for preparing c ontAct qc^hesive layer 

Polyvinyl alcohol 10% 

Glycerin 

Water ^ 100% 
15 ^_^M?J^ f^r pi^aring aetivo m aterial reservoif layer oontainiDR perQ^^M^ 

Polyvinyl pyirolidone 22% 
Hydrogen peroxide 

Glycerin ^^"^ 

Bthanol 30% 

20 Water ^ 100% 
Solution for pnoparinR |iacklnp layer 

Polyvhiyl acetate 5% 
Glycerin 

Ethaitol to 100% 



25 



Example! 

gATiTfpyi fnr pyiB parinp con tact adhesive layer 
Polyvinyl pyrrolidone 5% 
Hydroxypropylmelhyl cellulose 5% 
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Propylene glycol ^ 

i -meDtbol (flavor) 

, to 100% 

Bthanol 

Polyethylene oxide 

20% 



D 



Polyvinyl pytrolidone 

Sodixun percarbonate * ^ 

Propylene glycol ^ 

Ethanol ^ lO'*^ 

10 golatioa for p ifftparing baddnt* laYg 

Elhyl ccUutose ^^"'^ 

Castor oil 

Ethanol *o 



15 "Rxmnple 3 

Pfilution for prftpflrini confa t^* fldhft&tve lavcr 

Polyquateniuitt-39 ^^^"^ 

Water 

gAln^^^^ for preoaripff active mated ^l ti^.^Rrvorr lavcr conttilaiag poroaqite 

20 Polyethylene oxide ^^"'^ 

Carbamide peroxide ^^'^ 

MeU^rl salicylate (flavor) 0-4% 

Bllianol 50% 

Water *o IW)'/^ 

* 

Polyethylene 



1^0 

to 100% 



H^^h^tfnn fnr p^arin g cotitact fi f1hej?ive laver 

^^^^^^^^^^^^^^^^^^^^^^^^ 
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Hydroxypropyl cellulose 1 0% 

Ethanol to 100% 

gol utLon fo y pre parinB activB material tc ^r^r^r^ jt laver containing ocroxidft 

Polyvinyl pyiroUdonc-vinyl acetate copolymer 20% 

Hydroxyetbyl cellulose 20% 

Hydrogen peroxide 

SAPP 3% 

Alkyldiphenyloxide disulphonate 1% 

Glycerin 5% 

Water to 100% 
g oh^ t jon for p repflring backing lavar 

Eudragit 15% 
Propylene glycol 

Elhanol to 100% 



Hxamplc 5 

S olution for preparing contact adhe sive layer 

Hydroxypropyl cellulose I ^% 

Polyvinyl pyrrolidone 5% 

Ethanol to 100% 
fioh^rionfor prcoarinfiLa ct^Yff yr^tRtml roaervoir lavcr cotitan 

Polyalkylvinyl elher-raaleic acid copolymer 12% 

Polyvinyl alcohol 5% 

Tetiaaodiuin pyrophosphate peroxidato 6% 

Sorbitan trioleate 2"/* 

Glycerin 5% 

NaOH appropriate 

(pHuptoT) 

Water to 100% 
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R^^l^ti^ fo r preparing bac kiiig lavcr 

Polyraelhylmetiiaciylatc 

Acetone 



21 



8% 

to 100% 



10 



15 



20 



Bxan)ple,6 

Solmion for pTspariap CQ nt^ gt fljhf».|i^y^ IflyKf 
PolyBlkylvinyl ethcr-maleic acid copolyin^ 
Olycerin 

Sodium bicarbonate 
Water 

gnTiTtinn for pnapflf Ing batricf layer 

Polyvinyl alcohol 
Water 



12% 

3% 

5% 

to 100% 



10% 
to 100% 



25 



Polyvinyl pyrrolidone 
Hydrogen peroxide 
Glycerin 

Sorbitol! fatty acid ester 
Water 

Solution for prenarin e backing layer 

Bthyl cellulose 

Budragit 

Castor oil 

Mint (flavor) 

Btbanol 



!S% 
hS% 
5% 
3% 

to 100% 



20% 
5% 
12% 
0.2% 
to 100% 



Solution for pfgparing active material r^ ^Qir laver containing peros 



pac ample 7 

gohition f or pre paring contact ndh asiv^ laver 
Polyalkylvinyl eAer-maleic acid copolymer 



12% 
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Glycerin 

Sodium bicarbonate ^^'^ 

Water *^ lOO'/* 
^q^l^itiQTi for pr opari n p ai^tivfe aat ^riftl reaervoit laver CQntainiog Peroxide 

5 Hydroxypropyl cellulose 10% 

Polyvinyl pyrrolidone 10% 

I ly diogcn peroxide ^^^^ 

SAPP ^""Z* 
Glycerin 
10 Sorbitan mouolaurate 

Water to 

Backinp layer 

Polyelhylene 

15 Example s 

gphgio fl for p reparing i^pict adhesive laver 

Polyethylene oxide 10% 

CJlycerin 5% 

Calcium acetate 0*1% 

20 Water to 100% 
^^np frtt preparing barrier byer 

Polyvinyl pyrrolidone 35% 

Hydroxypropyhiiefhyl cellulose 3% 

Ethanol to 100% 

25 ?8o1ixlioa forr)ffpyinp active material rese rvoir laver coDtaining D<?ro?dde 

Polyquatcmium 10% 

Polyvinyl pyrrolidone 5% 

Calcium pcrcarbonatc 2% 

Glycerin 5% 
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EOianol ^ lO^yo 

Bacldng layer 

Polyuicthano 



0.1% 



g xample 9 

S olution for preparing cont act adhesive layar 

Carboxypolymelhyleae 2% 
Fe 

Water to 100% 
10 jSolut io D for piepaiing b arrier laver 

Ilydroxypropylmethyl cellulose 5% 

Lemon Mint (flavor) 03% 

EOianol to 100% 

* 

SnTutK^ n for preparmg active ma terial regcryoir l^yer containing peroxide 
15 Polyethyltsnc oxide 10% 
Polyquatcmium 10% 

Hydrogen peroxide 5% 

Propylene glycol 7% 

Bthanol to 100% 
20 Sokitiofl for pr e pai^pf backing layer 

Cellulose acetate phthalate 30% 
Castor oil 6% 
Mkttiro of acetone and ethanol 

(acctonc:eflianol=4il) to 100% 



Examplft lO 

Sohidon fqr preparing contact arlhcaive layer 
Ilydroj^elhyl cellulose 20% 
Polyallcylvjnyl ethcMTialeic acid copolymer 5% 



0 
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NaOH appropriate 

(pHuptoS) 
to 100% 

Water 

o^T^^;^^ f^. sir^vi. uiatcrial rrfreiYOir IflVn- mntahii^g peroxide 

10% 



20% 



5 l>olyquaterDmm 

Polyvinyl pyrrolidone-vinyl acetate copolymer 5% 

Sodivm pcrc^irbonatc 

Glycerin 

10 S'^^M*^^" fa^pr^^ P a^ ^^ material leservoiT IqVCT 

35% 



Polyvinyl alcohol 
Dextranase 
Glacose oxidase 

Water 

15 gciliition for nr ^py*"'^p; hacking layer 
Hthyl cellulose 

Titanium dioxide •* '* 

Yukaformcr 
Bthanol 



0.1% 
0.1% 
to 100% 



25% 

2% 

to 100% 



Compiiralive Bxample 1 

Ro luUon for iwepai 7TTn "MV? T*^^ containing active material 
Polyvinyl alcolwl 
pBO-ascozbio acid 
Propylene glycol 

Water *° 
Solution fftr preparing backing laveg 

Ethyl cellulose ^^'^^ 

Castor oil '^''^ 
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Hilianol 


to 100 




Conxparative Example 2 






Solution for preparmp adhesive layer containine 


active material 


5 


Polyalkylvinyl ctticr-malexc acid copolymer 


20% 




■« — — ILL j_ .n Tt-TLpWIicftxi ♦^Atvwt n txts^ 

Teti^cQiiitn pyTOpjiospDaic pcroxxQaw 






Deque&t 


0.1% 




Water 


to 100% 




g^jjjj}^ forjireparinp hacking layer 




10 


Polyvinyl acetate 


5% 




Yukafonuer 


5% 




Glycerin 


6% 




Bthatiol 

• 


10 100% 










SoliUioa for preparinfi adbcsivelayer containiua 


; active material 




Cazboxypolyinethylenc 


12% 




Hydrogca peroxide 


5.3% 




Glycerin 


80% 


20 


Water 


to 100% 




Backinp lavCT 






Polyethylene 






Comparative £xanq>Ie 4 




25 


Solutinn for Dieoarina adhesive laver containinfl active material 


Sbellac 


12% 




Tetrasodium pyrophosphate peroxidale 


5% 



NaOH expropriate 

« 

(pH lip to 7) 

* 

4 • 

* 
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Water to lOO''* 

gohition for pngparinp backing la y^ 

Polymelhylmethacrylate 8% 
Acetone to 100% 

5 

Corapatative Example 5 

gotott on for p reparing adhcs iy p layer con taimae active material 
Polyalkylviayl ether-maleic acid copolymer 12% 
Hydrogen peroxide 3% 
10 fiDTA 0-15% 

NaOH approiiriate 

(pHuptoT) 

Water to 100% 

^n\u*iM for preparing baddgg layer 

15 Etliyl cellulose 10% 
Castor oil 6% 
■ Ethanol to 100% 

Test Examples 
20 Teirt Example 1 

The patches prq;)ar6d as described above were measured for changes of 
Burftico condition after storing for one week at 40 The reswlts are shown in 
Table 1, in which O means the condition with mcrcased stickiness and 
discoloration; and X means the condition without increased stickiness and 
2S discoloration. Further, the adhesiveness of the patches alter being attached to the 
icctti was also determined. In Table 1, +1 means good; 0 means feir; and --1 means 
poor» 
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10 





Increased 
Stickiness 


riiccnloraiioil 


Adhesiveness 






X 


+1 


jQiXainpiQ z 


X 


X 


+1 1 




X 


X 


+1 1 


Bxainplc S 


X 


X 


+1 1 


Bxumplc 8 


X 


X 


+1 1 


ExBinpIe 9 


X 


X 


+1 J 


Example 10 


X 


X 


+1 


Comparative 
Bxatnplc 1 


0 


0 


-1 


Comparative 
Example 2 


X 


X 


+1 


Comparative 
Examole 3 


X 


X 


-1 


Comparative 
Bxamplo 4 


0 


X 


0 


Comparative 
Examolc 5 


X 


X 


+1 



15 



As seexi in Tabic I, tl\e diy type patch having a multi-layer atmcture of 
tlirctt or more layers as in Examples 1, 2, 3, 5, 8, 9 and 10 or the dry type patch 
having double layers as in Comparative Examples 2 and 5, which contain the 
hydxophilic glass polymers in the adhesive layer, did not show increased stickiness 
and discoloration after being stored for one week at a temperature of 40 °C. On the 
other hand, the dry type patch of two-layer structure as hi Comparative Bxample I, 
which contains polyvinyl alcohol as a liydrophilic glass polymer in the adhesive 
layer nnd uses ascoihio acid or derivatives thereof such as PBG-ascorbic acid as a 
whitening agcnl, showed increased stickiness and severe discoloration witJ\ the lapse 
of time* Further, the dry type patch having a two-layer stmcture as in Comparative 
Example 4, which uses shellac whidi has good coropalibihty with peroxide in the 
active material reservoir layer contafaiing peroxide, showed increased stickiness. The 
wet type patch of Comparative Bxample 3, m which the adhesive layer is a gel, 
showed poor adlicsive slrejigth such tiiat it detached from the teeih when the user 
coughed or spolcc loudly, even though showing a good condition after behig stoi-ed. 
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Teeth whitening effect of the patches prepared above were measured 

according to the following method. 

5 (1 ) Prcpai-atioa of contaminated hydroxyapatite (HAP) tablet specimen 

Hydroxyapatite powder was formed into a tablet by means of press. 
The testtlting tablet wa^ sintered at a temperature of 1000 ^C, molded by epoxy resin 
and etched using a strong acid. Tl)e tablet specimen was dipped in TSD (trypticase 
soybrolh) solution liaving tea, coffee, iron and mucin dissolved therein and dried 

XO Such contamination was repeated several limea over one week. After the 
contamination, the specimen was washed under runnmg water virith a mild brushing 
to remove loose contaminants. Finally, the speckncn was dried at room 

« 

temperature. 

(2) Bvaluation of teeth whitening effect 

3.5 Initial luminosity values, L (100 indicates white and 0 indicates black) of 

the respective spechncns were measured by means of chcomoscope. The teeth 
whitening patches prepared in the above Prq)aration Examples were attached to the 
specimens which had been soaked in water. The specimens with the altadied 
patches were stored in a thermohydrostat winch had been set to condition similar to 

20 thase In an oral cavity, that is, at a ten^jcrature of 37 *C and a humidity of 95%, 
After a pre-detennined time, the patches were detached from specimens. The 
detached specimens were washed with running water with a mild brushing and dried 
at room temperatarc. L value of each specimen was measured. Difference of L 
values before and after attaching the patches, A L was calculated for each patch. 

25 The results arc shown in Tablo 2. 





A L (1 hour) 


A L (3 hours) 


Example 4 


33.45± 1.65 


37.99i 0.31 


ExiiinplB 5 


28.99± 0.04 


36.84± 1.15 
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Example 6 


40.1S± 2.31 


42.001: 2.00 


Comparative 
Exampte 1 


7.05± 1.71 


15.2£± 2.37 


Comparative 
Example 3 


14.55± 2.41 


30.35± 3.24 


Comparative 
Example S 


14.73± 4.11 


32.25± 3.33 



As seen in Tabic 2, the patches of Examples 4 and S comprising peroxide 
along with polyphosphate as a whitening agent showed improved teeth whitening 
effect, when compared to those of Comparative Examples 1, 3 and 5 comprising 
peroxide alone. Puraier, the patch of Example 6 having four layers which contains 
a peroxide activator in die contact adiieslvc layer and peroxide in the active material 
reservoir layer showed prompt teefli whitening effect, compared to ttjose containing 
no peroxide activator. 



10 



15 



TeatE xamnleS 

getOTnination of residue on skin 



dtaching 



■ 

dctermmed by using a pccl-off tester as fbllows: Each patch was weighed and 
attached onto the adhesion sw6ce of a peel-off tester* After being deUched 
mechanically, cadi patch was weighed and the amount of residue on the skin was 
calculated according to the following calculation: (the weight of patch before 
aUachmeut - the weight of patch after pBel-olT)/(the weight of patch befoic 
attachment) X 1 00 (%), The results are shown in Table 3 . 





Amount of residue on skin 


Example 3 


0% 


Example 5 


0% 


Example 6 


0% 


Example 7 

• 


0% 


Comparative Example 1 


0% 


Comparative Example 3 


S4% 
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j^^^ Comparative Bxample 5 



0% 



□ 



As shown in l^jble 3, the dry type patches having a two-layer or Tnulti-layer 
sfructute of three or more layers had litfle or no amount of residue on the skin. On 
the other hand, the wet type patch of Comparative Example 3. in which tlie adhesive 
layer is gel, showed extremely high amount of residue on skin even though using 
glass polymers were used. 



10 



20 



Test Bxamnle 4 

In the teeth whitening patches prepared according to tfie Preparation 
■ 

Rxamplcs. peroxide stability was cvahiatcd after being stored in a pouch at the 

temperature of 40 *C- 

pvaluation of p^oxide c ontent in patches 

A solvent mixture which is capable of dissolving all layers of the patches 
was placed in an Ertamicycr flask. An appropriate amount of the respective 
patches were weij^ed precisely, put into the flask and dissolved completely in the 
solvent mixture, 5. ml of 6 N HCl was added to the flask and about 2 g of 
potassium iodide was then dissolved in the solvent The flask was kept fiir 1 hour 
in a cool and dark place. Then, the solution was titrated using 50 inM soduim 
thiosulphate and the peroxide content of the respective patches was quantified. The 
Tcsulls are shown in Table 4. 

(40 t:, pouch) 



He&idual peroxide 


After 
4 weeks 


After 
8 weeks 


AAer 
12wedcs 


Example 4 


82% 


83% 


79% 


Example 7 


89% 


85% 


80% 


Comparative Example 2 


80% 


73% 


50% 


Comparative Example 3 


82% 


60% 


41% 


Comparative Example 5 


78% 


67% 


SS% 



As shown in table 4, the dry type patches of Examples 4 or 7 using 
alkyjdiphcnyloxidc disulphonate or sorbitan monolauratc as peroxide stabillzei- 



PAGE S9/6S ' RCVD AT «t 1/2005 5:57:34 PM [Eastern Daylight rone] ' SVR:USPT0{FXRF-115 ' DNIS:8729306 ' CSID:8013281707 ' DURATION (inin-ss):1M2 



HAY- 11-2005 WED 04:11 PM WORKMAN NYDEGGER FAX NO. 8013281707 



P. 60/66 



wo 03/000216 PCT/KR02/0118!, 



31 

showed improved effccl oa the slabilfeatlon of peroxide in the (ceUi whitening 
patches, when compared to those of Conqjarative Examples 2 or 5 usinfi Dequest or 
EDTA. 

5 Industrial Applicability 

As is S5)parent from the abwe description, the dry typo patches for teeth whitening 
having multi-layer structure of three or more layers including a contact adhesive 
layer, an active material reservoir layer containing peroxide and a backing layer 
according to the present invenj^on have superior teeth whitening effect Furflier, 
10 the patches are excellent in their adhesiveness and peel-off property, thereby being 
convenient to use, In addition, the peroxide-conlaining layer of the diy type 
patches according to the present invention does not stick to the hands or &ce during 
its attachment to tho teeth. Furthermore, the peroxide-containing layer is covered 
and protected by other layers, which makes it safe to die human body. Especially, 

15 the patches of the present invention show an excellent peroxide stability in the patch 
at a high temperature. 
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What is Claimed is: 



!• A dry type patch for whitening teeth having a multi-layer structwe of 
three or more layers compiising a contact adhesive layer, a backing layer, and an 
5 active material rcservoir layer which comprises a peroxide, a peroxide stabilizer, and 
a hydrophilic glass polymer and is posiUohed between the contact adhesive layer 

and (he backing layer; 

wlierem the contact adhesive layer is substanlially free of a tccft whitening 
agent and comprises a hydrophiUo glass polymer as a base polymer such that tho 
10 contact adliesive layer provides substantial adhesive attachment to the teeth when 
hydrated by water and placed in contact with the tecHi and has insubstantial 
adhesiveness bcfoi« hydration and attachment io the teeth, 

and the active matoial rcservoir layer releases peroxide contained therein 
subsequent to the hydration and attachment of the contact adhesive layer to the teeth. 



2. The patch for whitening teeth of claim 1, wherein the peroxide contained 
in the active material reservoir layer is selected from the group consisting of 
hydrogen peroxide, carbamide peroxide, calcium peroxide, sodium percaibonate, 
sodium perborate, tetrasodium pyrophosphate pccoxidato and combinations thereof. 



3. The patch for whitoiung teeth of claim 1, wherein tho hydrophilic glass 
polymer is selected from the group consisting of polyaUcylvinyl ether-maleic acid 
copolymer, polyvmyl alcohol, polyacrylic acid. Poloxamer (poly(ethylene oxide> 
poly(propylcne oxidc)-poly(ethyleno oxide) triblock copolymer), polyvinyl 
26 pyrrolidone-vinyl acetate copolymer, polyethyl(»ic oxide, polyvinyl pyjrolidone, 
Polyquatemium- 1 1, Polyquateiniura-39, carboxypolymethylene, 

hydroxypropylmelhyl celhilosc, hydroxyethyl ceUulose, hydroxypropyl cellulose, 
gelatin, sodium alginate and combinations thereol 
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4. The patch Ibr whitening tcdh of daim 1. wherein the peroxide stobilizer 
contained In the active material reservoir Uycr is selected from tho group consisting 
of an alkylaryl sulphonate, an alkyl sulphonate, an alkyl caiboxylate. an 
alkyldiphenyloxide disulphonatB, sorbitan monolaurate, sorbitaa roonopalmitatc, 
S soAitaa nionostcarate, sorWtan inonoolBate, BoAitan trioleate, a POB sod)itan fatty 
acid ester, a glycerin fatty add ester, an organic acid monoglyceride, a sodium 
fitearyl lactate, a polysorbate and combinations thereof. 

'5. llie patch for whitening teeth of claim U wherein the patch further 
X 0 comprises a polyphosphate, 

6. The patdi for whitening teeth of claim 5, wherein the polyphosphate is 
selected ftom the group consistrng of tetrasodium pyrophosphate, sodium acid 
pyrophosphate, sodium hcxametaphosphate, sodium tripolyphosphate, sodium 

15 potasshun tripolyphosphalc. tetrapotassium pyrophosphate, acidic sodium 
mctapolyphosphate, acidic sodium polyphosphate and comblnationa thei^eof. 

7. Tho patch for whitening teeth of claim 1, wherein the backing layer 
comprises a wotcr-insoluble polymer selected ftom the group consisting of ceUulose 

20 aceUte phlhalate, polyvinyl acetate, ethyl cellulose, polymcthyhnelhacrylate, a 
methacryloylethyl betain/metoiciylate copolymer, a methaciylic acid copolymer, an 
ominoalkylmethacrylate copolymer and mixtures Ihereof, 

8. A dry typo patch for whitening teeth having a multi-layer structure of 
5 three or more layers comprising a contact adhesive layer, an active material reservoir 

layef and a backing layer, 

wherein the contact adhesive layer is substantially free of a teeth whitening 
ugont, and the active material reservoir layer comprises a peroxide and a hydrophilic 
glass polymer, as a base polymer, selected from tlie group consisting of polyvinyl 
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pynolidone-vmyl acetate copolymer, polyethylene oxide, polyvinyl pyiroUdone, 
I>olyqiiateniium-l 1, Polytpjatetmuin-3!>, and combinations therco£ 

9. Hie patch for whitening teeth of claim 8, wherein the peroxide is selected 
S fioro the gronp consisting of hydrogen peroxide, carbamide peroxide, oaloiwn 

peroxide, sodium peiwarbonaie, sodium peAorate tetrasodium pyrophosphate 
peroxidate and eambinations thereof. 

10. Tiie patch for whitening teeth of claon 8, wherein the patch fiirthcr 
1 0 comptises a polyphosphate. 

1 1. The patch for whitening tecdi of dalm 10, wherein the polyphosphate is 
selected ftom the group consisting of tetrasodium pyrophosphate, sodium acid 
pyrophosphate, sodiwu hexamctaphosphate. sodium tripolyphosphato. sodium 

15 potassium tripolyphosphatc. tettapotawimn pyrophosphate, aoldio sodium 
nictapolyphosphate, acidic sodium polyphosphate, and combinations theteof. 

12. The patch £br whitening teeth of claim 8, wherein the backing 1^ 
comprises cellulose acetate phthalate, polyvinyl acetate, ethyl ceUnlose. 

20 polymethylmethacrylate, a melhacryloylethyl bctain/methactylato copolymer, a 
mefliftcryljc acid copolymer, an amfaioaflq'U»ethactylato copolymer or mixtures 
thereof. 



13. The patch for whitening teeth of claim 1 or 8, whoein tte baddng layer 
contains one or more selected Irom the group consisting of polyethylone, ethylvinyl 
acetate, ethylvinyl alcohol, polyester andpolyurelhane. 



25 



14. The patch for whitening teeth of claim I or 8, wherein a peroxide 
activator is contained in a It^er which contains no peroxide. 
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15. Hie patch for whitening teeth of claim 14, wherein the peroxide 
aotivntor is selected fioni the group consisting of Fe, a Fc saU. Cu, a Cm salt, Ca, a 
Ca salt. Mn, a Mn salt, Pt. a Pt salt, Pd, a Pd salt. Ag. a Ag salt, manganese 
gluconate, activated charcoal, sodium bicarbonate, sodium hydroxide and 
combinations thereof. 

16. The patch for whitening teeth of olaim 1 or 8, wherein the patch further 
comprises a FOt«ctive layer between the contact adhesive layer containing a 
peroxide activator and the active material reservoir layer contaming a peroxide. 



10 



17. The patch for whitening teeth of claim 1 or 8, wherefai a flavor is added 
to one or more of the contact adhesive layer, the acUve material reservoir layer and 
the baddng layer. 
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